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TBP^-;i/ KM 7 0&tfJtaPS/-;i/ KM 1 2 4 NiFe (/\°-VD-f), 
CoFe, C o F e N i XiiC o Z r N ©flfiXtt^Ii 
5tn?#J&3*l<6. JKJStt, 0. 5~4/tm, L < \t 1 ~ 3 mT*$bZ> B 
[0 0 5 3] 

Ttt¥^v:7JI7 l&OUi&^y^JSl 2 3tt, Mx.tf 
Ta, Cu, Al, Ag, Au, Ti, TiW, Rh, Cr, In, Ir, Mg 



1 5 
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, Ru, W, Zn, PtMnfKliRuRhMn, Xtt-tft b<D&&vmj£Z 
Kffli, 5~70nm, §H<lil 0~5 0 nmtfeS, 
[0 0 5 4] 

« (7'J-I) te, t° 1 1, r t *W t L < , 09*. tf, Fe 
, Co, Ni, CoFe, NiFe, CoZrNbXttCoFeNiffflfli 

3txt±#«*5t*«fflvAe)ti6 0 TSSfiiKffisiJBis (tr> ks) o>mmiz. l~l 

Onm, L<&2~5 nmT*&3 0 ZL (DmW-tfm < & U "T^S tSMtti 

-tSP&lKffiaWBIJg (7'J-I) ©M^i, 2~5 0nm, &£L< 
1*4 ~ 3 0 nmt^S. Z. <Z>fl|JS?W? < U f € Z> £ ^ V FiMW© ffi7J#<£T 

[0 0 5 5] 

TMR^jg#:7 2 fCfett£ h >*;i/AU Tjftt, AlgOg, NiO, GdO 
, MgO, Ta 2 O s , Mo0 2 , T i O 2 XttWO 2 ^Mf&Z *l£„ J^J* 
l±, 0. 5~2nm|I-e*5. i <Z) h > * ;Wt >j TJgOffllJSte, if^tifci 

[0 0 5 6] 

TMRmMfol 2 tCfe^SiS^HKttStBijBtt, Mi^PtMn, RuRhMn 
3 ix S A< © ffi © - JK W * H BHKtttf** &Sv^£fcfcT?#s„ fl£ j£ i± 6 
— 3 0 nmglT*^5. 
[0 0 5 7] 

5iin©iitfi»fl:s 127, mm*v 77*178, mi 7 9 Mm 2 © 

[0 0 5 8] 

jgl&tf&2<8tf7jfc--;i/a*#8 l&t>*8 5, Hi, ^2Mf 3©'J-Fi 
#82, 8 4 8 6 , MZJHzm 1 JkXfm 2 ©Sg^«* *; K) 8 3 M 
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8 7li, Cu, Al, AuXttAg^57?«^StlS. -SB#_tSB2/-;i/ 

KM 124 K«lsci$jc8MB3*iTv*5SS2<z>y - K##8 4 r tf>±3P;y-;i/ 
KM 12 4 fcH C#fre7&j£LTfcJ:V^ 
[0 0 5 9] 

*nw^jcfi^§fiM^3i<-r> bit. MRmmfai 2 vesicas 

VNT»3r-V-y:7M7 8±KMfln<D|ft»fl;Jil 2 7 ixt V^S Z. t. iZ J: U 

, tsp^-;i/K»7 o&^w^-vy^jB i 2 3m<D®.Mtfmwmizm±'t2>& 

©WS/*>XC Sh i e x d #/h£ <&Stf>T% K(Z>MMt# 
[0 0 6 0] 

mi 2(c^-rr^^^2©^jg^©#^ T8P$/-;i/KJff7 o_ticfi:a-r* 

Sti®ittS= 1 0 2 3 0 /tm 2 ( C A D IC J: £ ft^ffi) T*&U, TSP 
Kit 7 0&tf±fflSS/-/l/K*l 2 4f4ffl^tni/^^»C s h ieH = 5. 
2pFT*»J, *y bt7j|ilf c f c = 2 3 5MH z T?&o&. fc£U 
TSPS/-^ KM 7 o& tf_taps/-;i/ KM 1 2 4 HcaBEJtttt 1 lOnmT'^tj, ^g- 
Al 2 O 3 IC J;^ifie^^-Y>y ^jg7 8<Z)gyp:&5 2 nmtfetj, jlfltl© 
1 2 7©^j?:« 15 0 nm U - FimTMRA^M^ 
&R HGA = 1 3 0 Q-£&£ 0 liUCiiftll 2 7 ^&M&ffi<D&<& 
> C shield =10. 2 p FTffey, fc = 120MHz T?S>S^?>, *H 

[0 0 6 1] 

[0 0 6 2] 

01 5tt, $ 2 0^1f 1C i3 ft 5 TM Rifll^ a 7 K^SSitXjgO-fiP 
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[0 0 6 3] 

*T, 015 (A) \z&-t&$iz* T»2/-;i/ KJf7 0 fcf&mL/N 0 *--^ 
^<g)c #CV*Tf, 015 (B) }3fJ:e)iC, -£©i:lCA 1 2 o 3 IZ £ zmBfoM 
CMPffi&&*?3ifclCJ:oT*®£¥ffifl:LT, 015 (C) iZjjk 

[0 0 6 4] 

#CV*t?, 015 (D) Jc^fi? Jc, TSPS/-^KM7 0JCT9S^f^y^"M7 

(e) iz^-t^oiz, TMRmmfai 2Zrt#-->yLxm&%m¥*mf&L 

, TMRftlft 7 2(D^ffl!fCDTai5dr-¥^yjg7 1 7 9±(CA 
1 2 0 3 lCJ:5|fii^'^M7 8 
[0 0 6 5] 

#CV*Tf, A- Kv^*y hJS7 5 (013) SrTgj&Ofctfc, * <D ±IZ V *? X \* 

JCfcttSjfi»^y:7tf 7 8<D— iStfRfPUfc, 015 (F) JC^-T^Tfcg US? 
* h/t^-> 15 0 &i^ts 0 
[0 0 6 6] 

#CV^T% 015 (G) &C^f<fc otZ^(D±lZA 1 2 O 3 &C <fc 3 ^liflcjg £ 

015 (H) Ic^-Ti^ic, U 7 h#7flL3g&fToTl^:* h/*#-> 

1 5 0 i &O { -e©±©^5lftSft»f*:S«:l»*'r«. £*lJCj:»J, TMRii#: 7 2 
©#^L«;v^fiBtc«W'««5»^'W^JS7 8_tic^S*ifejiJn©j(fi*#M 1 

2 7 

[0 0 6 7] 

*0>«, 015 (I) &C^<fce>{C, TMRStJi#:7 2&t5jiiO©«S»#:«l 
2 7 _L(C±gp^^> y ^"Jf i 2 3&tf_fc8P$/-;i/ KJS 12 4 Sr^-TSil^tCCltl 
^JlgP^^^^jfl 2 3&tf±fflJJ/-;i/K»l 2 4(D^{ll©^^r-V^^J»7 8 
&t5ilin<Z)«i*#ji 1 2 7±&CA 1 2 0 3 tCJ:Sl|2<Z)j|fi»#M8 0 Z> 

a 
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[0 0 6 8] 

mi 6 iz*ftm<D&3 (Dmmm-mn it, mra-t hx»xn- hmm 
mj:m<DTMRmmmm^y F©Ta^>-;i/ km, _tgu>>-;b km&o* u - k 

^B^©^$r«Elif§6Ufc^t-¥MaT'fey> 0 1 7 tt® 1 6 (Z) A - 

T*&u, mi 8 &®i 6©b -Bmmwmx*$>& 0 mi 6T*«Tap^-;i/ 
km&# v - ;v km ^ z. n ^ izmm $ n & y - k##: t. ^mm<o & &m 3 
n^e&mizmBtfmvi&ztiT&v, mi ukxfmi 8xiz±mis-jiFM<D±¥ 

[0 0 6 9] 

£l£<mMT*$>Z> a W-dX. mi 6-gfl 8 ^CfeV^T^i, ®7~IH9J&l>*Ef 1 2 

~®i 4 i:|s^^^^M^^c^±|BI^#M^ : #^#$tlTv^-5 0 

[0 0 7 0] 

01 6 -Ell 8{C£^T, 7 0 tt®^ L & V^«±lC;»Jgj£j&£ 
©TgP^-;i/K«, 7 l IZTU^-fr KM 7 0±tcr©TgP^-;i/ FJS 7 0 

7 2«Tgp^r^^^S7 1 ±izmm zn^z - -> ?i&i%znt=.TMRmmib. 

1 2 3l£TMR^Jitt7 2J&T$mU<DmmWM 1 2 7 _t(C«Jf 
*«fttC<J:S*S^M©±SP^r^y ^"M, 12 4 &_L3P^ y ^® 1 2 3±&C^ 
<0_hg|S^-w^M 1 2 3 fc«^»lc^aiL' , rStM^Stife«S*M©-h«PS/- 
;i/KM, 7 5 ttflKE«ff»©fc«)©A>f T^saHStSr^-rs/N- 7 

6iiTMRiIft7 2###L&V^ttfC;}3V^T3P:>-;i/KM7 0<£>_t®fr*> 

^stifeiaas, 7 7&wm7 6 mzmm^um^m^/uxm^tit^m i <d 
mmommfom. 1 s&tsp^-^kj^ o±sc, tsp=¥ : -v^^ , M7 imtm 
r«m^7 2 s:«^^JH^"e^3^lfe^^fi»^^c«fc-sJ|ifi*¥'W^ , M, i2 7»t 

zcomtinomMfam. i 9 ttT«s/-;i/KM7 oo^iM^^icifii 
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[0 0 7 1] 

Efl6&c£i^T, £<bic, 8 1 \t-m&T3*s-fr KM 7 0 KM^mizmmz 
ftfc&l ©tf 7 8 2te— SBtf&l ©t^7*-;i/#ffr8 1 ©ffi«tC« 
^{C^^n^H 1 © U - K##, 8 3 ttSIl © U - 8 2 ©ffiaS#*£C 

ttlcgaK3*ife» 1 ©Sg^-Wffi (g^SAy K) , 8 4 tt-SB#_h8B$/-;i/ KM 1 

2 4 KW&tttcgaiBSififciis 2 © y - k##, 8 5 \*—m&m 2 © y - 8 

8 5©ffiSBlC«^C»JCSg«!S4xfcS3©y- K##, 8 7«H3©y 
- K«f#:8 6©ffiag*<m^CWK:g|«i!Stlfefg2©3B^«ffi K) &*tl 

[0 0 7 2] 

(fcTfKM) , K>*;w*y7M&tf±ffi&#tef*RM (?y-M) i:v> 

[0 0 7 3] 

^©ipj^^^s <fc^jc««3tiTfey, y^mm^&mmm (br> km) & 
§§hk*£i*iem ^©ra©xSi^A-rT^^#^ioT, ^©M^rwm^ft 

[0 0 7 4] 

T8PS/-;bK£7 0&tf±BBS'-^KSl 2 4 tt, NiFe (/1-vn>f), 
-fe>#*K CoFe, C o F e N i XttC o Z r N 

JtTffltoftSftS. BUSli, 0. 5~4/tm, ^il<lil~3/tmT^S. 
[0 0 7 5] 

T«^»;^i7 l&tfjtas^y^Mi 2 3 it. im&mmfottw. Mx.it 

Ta, Cu, Al, Ag, Au, Ti, TiW, Rh, Cr, In, Ir, Mg 
, Ru % W, Zn, PtMn^b<liRuRhMn, 3U±-tft &©-£^T?#/*3 
tlS. 5-7 0 nm, #£L<tel 0 — 50 nmtiS. 
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[0 0 7 6] 

if (7'j-i) n*¥yftmm-zmm,-tz>z-£tfft$.h<. mz.it* Fe 

, Co, Ni, CoFe, NiFe, CoZrNbXiiCoFeNi Wlf 

Onm, Jf*i<tt2~5nnnfft6. 3 ©K^jW? < & U -f ^"3 

WtS. ±W8«BttS*J«Jf (7U-I) ©HiPte, 2~50nm, #£L< 
&4~3 Onmm 3 ©IRJ?#J? < »J "T 4: 's y K»f£l$0>ffl;fr#<£T 
? s\ ? if > y >f xmz iot U mmffM < tit 

[0 0 7 7] 

TMRiIft7 2(Cfe»S h>^;Wl'J 7IH AlgOg. NiO, GdO 
, MgO, Ta 2 0 5> Mo0 2> T i 0' 2 XttW0 2 ^6i^a*i5. ggj* 
tt, 0. 5~2nmgST'fe5. r © h >*;bA U 7JB©lRJ?fcJ:. i^dDfifiS 

[0 0 7 8] 

TMR^JSft7 2tCfeW"SH3ftlKf£»JKStt, MiUPtMn, RuRhMn 

— 3 0 nmglt^6. 
[0 0 7 9] 

fjl 1 RT$m 2 ©M^M^JS 7 7M12 7, ft&gi^-Y 9^17 8, »1© 
«fi»#«7 9 SI 2 8 0 li, -jRWlCttA 1 2 0 3 T?*^S4xS. 

[0 0 8 0] 

m&tf#2©fcf7Jft-;i/3*ft8 12fctf8 5, ^1, $2Xtf»3©iJ-f?# 
ft8 2, 8 4&?>*8 6, afttflCtl 1 ^^2ffl^tl V K) 8 3^ 

8 7tt, Cu, Al, AuXttAgftMStlS. fc£U — a8#±fflSS/-;i/ 
KH 2 4lzmm,WlZ.Wm2tlX^2>m2(DV - K##8 4 £©_tSP 



2 1 
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KJS 12 4 £HCtt»T?7§MfcUT% <fcV*. 
[0 0 8 1] 

V»TTc$ x > — ^ KJS V 0 {CfH§P 7 6#a2W£;n, -e-©tf»»C0 1 ©^©Jfi*** 
7 7#«tf>i&**lTV*S;ifc, mZffcMRmmfol 2;tf#£b&V^g{C£V^ 
^^•V^^jf7 8_h(C^2CDjI*P©im^#:M 1 2 7#7fM&3*lTV*SdfcJC«fc 

;i/K*ISI©*-vr?S/*>*C s hiel d *>Vh3 <&3<Z)T% JWK^^y K© 
[0 0 8 2] 

Ell 6tc^ < r^i:^»3©m6^fl8ot»^ T«PS/-;i/KS7 o±jcfi«-rs 

5iiffiiiis = io2 3o^m 2 (cADicfcsttJM) *e*>y, T^P^-;i/ 

KM 7 0&t>\h3P KJS l 2 4ra©^f^7t*/^>x«c sh ield =4. 
4pFT?*>»J, *7h^7j|tlf cttf c = 2 7 8MHzt'feofc„ fe^U 
TSi/-;b KM 7 O&tf _t8B2/-;i/ KM 12 4 fficDBEHtfcj: 1 1 0 n mffe »J , 

Al gOgiCiSffil^rt^^fV 80lf{i5 2nmtfe*J, Hi CD 
ai*n©j|ift»#Ji 7 7 ©JRfftt 1 5 0 n mt'fe »J , H 2 ©Mj&II<Z>i|ft»fle» 1 2 7 CO 
ffigj?fe 1 5 0 nmt'S'J, U - KH5:ttfTMRA>y K^Stnitt R H G A = 1 3 
OfitR ^©«fi»M7 2 7 SKW«SV^3l5Sfl!f©«-&, C gh 

ield =10. 2pFT?&y, f c = 12 0MHzT^SA^, *HIfi(C 

<fc*u*, c Shiel d ^*ftfl5J: y^ctetC/hS ^Srfcfc&UfSIKlKj?^ 

[0 0 8 3] 
[0 0 8 4] 
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[0 0 8 5] 

019 (A) iC^f <ke>lC, TgP^-;i/KS7 0 
&V^; El 19 (B) JC^f-J: -5 IC, -?-<Z>_htCA 1 2 O 3 IC &2>mBfoM 
&/*ffllU CMP^SISrff^rttCioT^ffi&^S'fbbT, HI 1 9 (C) {C^ 

■tri:#«i©j|ifi»«tS7 9 zmfc-tZo 

[0 0 8 6] 

&v*t?, -e©±ici/i/^ hM^SMb;^-->yt5 ^ £fc£ y, tmr 

SUg#7 2©#£L&v^S{C£tt£T^>-;i/KJS7 0®-as^BBPLfe, 0 
19 (D) tC^trttl^^XhA^->l 0 0 5:Mt5 o #CV^T% 

X h/^-> 1 0 0 *fthT<4Jry u >^$r^e> ^£JCJ: y. Ell 9 (E) (C 

^•t^JC, TMRW7 2©#^L/3&V^ftSJCfel"tST»J/-^/KJS7 0 JC 
IHIgP7 6#7£^£*i£ 0 
[0 0 8 7] 

#CV%T?, 019 (F) Km-t^olZ^(D±iZA 1 2 O 3 IC J: 5$&JftftM &/£JBt 
Ell 9 (G) lCa*"r«fc3lC, 'J7Nt7M&ffotU^^NA^-> 
1 0 0 WfO±©^Mi*15:^t6 0 r*V^T% CMP #tJ!g %.fso 
(CioT^M&^JEfbL/T, 019 (H) &C^-r^t<, IHJgP7 6 

tifrmiM&mMfam 7 7 

[0 0 8 8] 

*<Bffe, 02 0 (A) {c^"T<fce>fc, TfflSS/-^KS7 0©m^ft*Jc, 
»y 7 1 f 0±[CTMRf Sft 7 2 &V^T% 02 0 (B 

) &C^-f-<fce>lC, TMRiIft7 2 > y LTgte&fc if &7gJ& U T 

gP¥^>y^'M7 l&tfTMR«t«#7 2(8M»©TasS/-;i/K»7 0, » 1 ©it 
iU©»#:M7 7&tffgl <B«S»flUS7 9±&CA 1 2 ° 3 ^ <t S *ft» 7* 
7 8 Sr^K-TS. 

[0 0 8 9] 
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&^T% A-K7^**;M7 5 (Ell 7) &^fiJ5Ufe«, ^£>±IC l/^* h 

ic&vz>mB*cw7m7 8(D-B&maLfc. H2o (o 

* hA°#-> 1 5 0 fe^fiR-TS. 
[0 0 9 0] 

#^T% 0 2 0 (D) lC^-rj:^JC-e©±JCA 1 2 O s JC «fcSj|ifi»^JSS:^l!i 
122 0 (E) JCaVTJ:^{C, 'J7ht7ji!lI^?otl/^h/^-> 
1 5 0RX$*<D±<D^mtemM<bm%:m3k-tZ>. r*WCJ:U, TMR«JS#:7 2 

[0 0 9 1] 

02 0 (F) (C^J^lC TMRm7 2M2(JD»$ei 
flsJSi 2 7±fc±gp^^y^M l 2 3 3fctf±fflS5/-;i/KJBi 2 4 S^«t5i:J6 

{Crtl^±SP^^^^J» 1 2 3 j&rjPJifflJSx — /I/ KM 1 2 4©^I©|gi^^>^ 
if 7 8&tf#2©£fln<B*ft»#Jf 1 2 7_hJCA 1 2 O 3 IC J: 2 ©JfiiRttJS 8 

0 &jaRts. 

[0 0 9 2] 

5 {c A # - n y >f f ti y% V - ;i/ K JS2fc ±gp 2/ - ;i/ F M &HD*vrti/*> 
xc Sh i e 1 d U/Js$ <1"£'£#^£> aWBHK&^y F<Z>MMt#'[££ 

[0 0 9 3] 

#17 7, 12 7Bu A 1 2 O 3 "Zj&f&'&tlX^&W* £©«#<Z>£aP3tW:— SP 

&ai 2 o 3 <fc ^Mnmo^^^mmun. mms i 3 n 4 , co- T Fe 2 o 

y*C shield btcfiTS^Sifc^Tf^, SWJR^^y K©M«# 

& J: »; ia_t $ -& & r t w asm T? % -5 c 



2 4 
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[0 0 9 4] 
[0 0 9 5] 

€(DfM*©#^©TMRi}i^{CoV^%MM^tgT*&£ 0 TMRAy K 

0#fc*>r, *>^*SES:aiM®4:Siff^l«aJcSKi-v^«:SIIJSa)CP P-GM 

[0 0 9 6] 

j^±«e^ ^mmm i*±x*ttm z Mm^nz^-t ^(Dx&^xm^miz^-t^ 
<d x it & < , #$s tin tMtfi ©« * © m^mmik xms.w& xmm tsrii^tis 

[0 0 9 7] 

&±mmizwim b £ £ e> iz^mmiz * *i « , m Rmm<*tfi&& u & v^&stc £ 

xc Sh i e 1 d w ^ <fj:5 " ^©M^, »]g8&C^y K©Mt88t#ffi#^0 
[01] 

[02] 

-iW^iI$:tt5TMRi^XliCPP-GMRl^?:AB S^fa^jl 
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[03] 

C I P-GMRfg^-CD^ffiiafSES'r&S. 
[04] 

[0 5] 

04 ic^ufc^iiffiiiB&icfc^-r, s/-;i/ kjhskb^t-v^s/*:/**^ s h i e 

ld = 6 P F^S^JCfe^S^SJKO^fMtftRWffiSr^-rBlTf&So 
[0 6] 

04 iz^vfc^mmmz^^x, \?mm<D*v At/ * y xtfc s h L e 

ld = lp FcDS-a-ic^^^M^iO^MM^tt&^-riH^&So 
[07] 

[08] 

in 7 <d a - Ammm mr°& z> . 

[09] 

ei 7 (D b - b is mm m t & s . 

[01 o] 
$T®0T&<5 O 

[mil] 

[01 2] 

[013] 
01 2©A-AiMlWf®ia'T**>* 0 
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[Ell 4] 
01 2©B-Bj»Wf®0TS><5. 
[BU 5] 

[01 6] 

[017] 
01 6 0A-Al®iffiST'feS o 
[018] 

0 i 6®b - B?js#T®0i?&.g> o 

[019] 
[02 0] 

70 TflPS'-^KM 

7 i rw^w^m 

7 2 TMRilft 

7 3, 1 2 3 Al^*?w7M 

7 4, 12 4 ±mts-Jl FJff 

7 5 7\- KA-r rxji 

7 6 BW 

7 7, 1 2 7 &ftlCZ)ft&;RttJff 

7 8 mB*?VV7M 

7 9 ^ 1 © ttttftjg 



£BII# 2 001-3052814 



#2000—208403 



8 0 2 omnium 

8 1 m 1 <D\fTft-Jl3*fa 

8 2 n©y- F#fls 

8 3 H 1 tiD&^M 

8 4 H 2 © U - F##: 

8 5 H2©tf T*-;b## 

8 6 I3©U- 

8 7 I2©ig?ft 

1 0 0, 1 5 0 
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[07] 




[08] 



80 78 75 75 74 73 78 80 




[09] 




79 72 71 70 77 76 
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[010] 

70 

(A) \/Ss>/S;;SS777<i 

AI2O3 70 

79 70 79 



1 9°. 70 1 9° 

79 70 



100 100 

(e) ^>.^>>L.. t S 



(G) 




:^:::r//Z> ; > f[> > > j > • v 
79 70 76 79 



) ^ -AloO ? 



(F) /^SSS'V l - w ^ .£ \V^ i oo 



79 70 76 79 
A1 2 C>3 

t-:-:-|-:-r//| £-^-'/^v; v ;-t^-:-:»:-:.w 
79 70 76 79 



77 

(H) J. . . ^.•. IV/ ^ y v ) ^ v ; ■^• ■7^1 
79 70 76 79 
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(A) 



72 H 
71^ 

i i i i 



77 



79 



70 



> > > > ; 



76 



/ / / 



E 



79 



3 



71 72 



78 

3 

79 77 76 79 



(C) 




78 



y • y o ^ ^ ^ ^ ' ^ ^ ' ^ • : : j : • : : 1 

79 72 71 70 77 76 79 



2001-3052814 



#2000—208403 



[HI 2] 



85 B 82 




70,71 



[01 3] 



75 124 75 123 78 
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